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Photodegradation of sulcotrione in various aquatic 
environments and toxicity of its photoproducts for 

some marine micro-organisms 

Chaabane, Hanene; Vulliet, Emmanuelle; Joux, Fabien; 



Lantoine, Francois; Conan, Pascal; Cooper, 
Jean-Francois; Coste, Cami lie-Michel 

CORPORATE SOURCE: Laboratoire de Chimie des Biomolecules et de 
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SOURCE: Water Research (2007), 41(8), 1781-1789 

CODEN: WATRAG; ISSN: 004 3-1354 

PUBLISHER: Elsevier Ltd. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Photochem. behavior of sulcotrione, a triketone herbicide, was studied in 
a variety of aqueous solns. including natural waters (sea and river) under 
laboratory conditions. Photodegrdn. expts. were carried out under two 

irradiation 

systems (UV-B and simulated solar radiation) in order to evaluate kinetics 
of active ingredient. The degradation kinetics, more rapid under UV-B 
radiation than solar simulator, followed a first-order reaction 
(photolysis half-lives 3-50 h) and appeared strongly dependent on water 
origin, pH and mol. structure of the herbicide. Dissolved organic matter 
showed a retarding effect while low concns . of nitrates had no effect on 
photolysis rate. Identification of photoproducts indicated that 
hydrolysis, a pH-dependent process (no degradation at pH >6 but at pH =3, k 
=0.0344/h), could be photoassisted. These results were compared to those 
of mesotrione, another triketone herbicide, which appeared more stable 
under UV-B irradiation Toxicol, studies on 2 marine heterotrophic bacteria 
and one cyanobacterium showed absence of effects ^100 ^g/L for 
both sulcotrione and its photoproducts. 
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AB A process for reducing the levels of impurities in mes.otrione is described 
comprising: (i) forming a mesotrione enolate (e.g., the potassium enolate) 
in an aqueous solvent; (ii) carrying out one or more purification processes 

(e.g., 

adsorption, distillation, etc.); and (iii) crystallizing the purified 
mesotrione out 

of solution 
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AB A method for removing impurities from 2-nitro-4 -methylsulf onylbenzoic acid 
comprises at least two of the following steps, in any order: (a) 
dissolving 2-nitro-4-methylsulf onylbenzoic acid in water at a pH of 2-10, 
followed by filtration; (b) contacting an aqueous solution of 
2-nitro-4-methylsulf onylbenzoic acid with activated carbon at a pH of 
2-10; (c) treating an aqueous solution of 2-nitro-4-methylsulf onylbenzoic ac 
with sufficient base to hydrolyze undesired nitro and dinitro substituted 
impurities; followed by maintaining the resulting aqueous solution comprisin 
2-nitro-4-methylsulfonylbenzoic acid at a temperature of up to about 
95 ®C, and adjusting the pH of the solution to about a pH which is 
sufficient to effect crystallization of 2-nitro-4-methylsulf onylbenzoic acid 

cooling . 
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AB This invention relates to microcapsules and processes of 

microencapsulation of water soluble or water dispersible compds. by 
reverse-phase microencapsulation, referred to agrochems. but not as a 
limiting feature, and how to combine them with other oil soluble or oil 
dispersible compds. in suitable formulations for agriculture, in a 
industrially viable process, that yields tiny microcapsules (<5-10 jam, 
preferably) and very homogeneous distribution of particle size, and 



IT 



RN 
CN 



overall good performance of the formulation. Further, multiple 
combinations of this reverse-phase microcapsules are disclosed, being 
specially notorious the combination with normal-phase microcapsules in 
order to create a Capsule Mixed Suspension (CX) where an outer oil -or 
alternatively water- phase contains microcapsules of two types: those with 
a core of water -and actives dissolved or dispersed therein- and those 
with a core of oil -and actives dissolved or dispersed therein-. Water 
Dispersible Granules (WDG) and Emulsion Cones. (EC) and suspension cones. 
(SC) combinations with the reverse phase microcapsules are also 
successfully performed, providing a novel concept of combinations of oil 
soluble with water soluble microencapsulated active ingredients. 
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AB A process is disclosed for the purification of mesotrione (I) . The 
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process includes: i. taking an aqueous solution of mesotrione 
(2- {2-nitro-4- (methanesulfonyl) benzoyl ) -1, 3-cyclohexanedione) in an aqueous 
solvent, ii. adjusting the pH of the aqueous solution to a value of 9.5 or 
higher, and iii. crystallizing the mesotrione out of solution In one example, 

a 

* 

paste of mesotrione (10% aqueous solution) was adjusted to pH > 13, 

acetonitrile 

charged and the batch crystallized reducing the cyanide content from 
54 6 ppm to 15 ppm. Addnl. sources of mesotrione were derived from a steam 
distillation of the material and subsequently processed in a similar manner to 
obtain a crystalline material with a decreased amount of residual cyanide 

The current process removes cyanide present from the method 
of preparation 
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AB Disclosed are herbicide compns. characterized by containing as the active 
ingredients both isoxazoline derivs. represented by the general formula 
(I) [R, R2 = H, Cl-10 alkyl, C3-8 cycloalkyl, C3-8 cycloalkyl-Cl-3 alkyl; 
or CR1R2 together forms a C3-7 spiro ring; R3, R4 = H, Cl-10 alkyl, C3-8 
cycloalkyl; or CR3R4 together forms a C3-7 spiro ring; or Rl , R2, R3, and 
R4 together with the carbon atoms to which they are attached form a 5- to 
8-membered ring; R5, R6 = H, Cl-10 alkyl; Y = an (un) substituted 5- to 
6-membered aromatic heterocyclic ring or aromatic heterocyclic fused ring or 

its 

N-oxide] and at least one compound selected from group A. The group A 
compds . are atrazine, simazine, cyanazine, isoxaf lutole, mesotrione, 
flumetsulam, imazethapyr, imazapyr, dicamba, clopyralid, prosulfuron, 
halosulfuron-Me, rimsulfuron, bentazone, carf entrazone-Et , metribuzin, 
thif ensulf uron-Me, nicosulf uron, primisulf uron, cloransulam-Me, 
glufosinate, glyphosate, sulfosate, pendimethalin, prometon, dif luf enican, 
linuron, flumioxazin, and metolachlor. Thus, a solution of 6.84 g 
5, 5-dimethyl-3-ethanesulf onyl-2-isoxazoline in 200 mL DMF was stirred with 
5.59 g sodium sulfide hydrate at room temperature for 1 h, treated with 4.94 g 



anhydrous K2C03, 5.51 g Rongalite, and 9.46 g 4-bromoinethyl-5-chloro-l-methyl- 

3-trif luoromethyl-lH-pyrazole, and stirred overnight to give 80.3% 
3- (5-chloro-l-methyl-3-trif luoromethyl-lH-pyrazol-4-ylmethylthio) -5, 5- 
dimethyl-2-isoxazole (II). A solution of 8.97 g II in 300 mL CHC13 was 
stirred with 16.87 g m-chloroperbenzoic acid at room temperature overnight to 
give 95.1% 3- (5-chloro-l-methyl-3-trif luoromethyl-lH-pyrazol-4- 
ylmethylsulfonyl) -5, 5-dimethyl-2-isoxazole (III). A combination of III 16 
g/ha and cyanazine 500 g/ha controlled 100% Setaria viridis vs. 30-39 and 
10-19% for III and cyanazine, resp., when they were used alone. 
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AB The title compds . I [wherein Rl = .H, halo, halo(alkyl), cycloalkyl, 

alkenyl, CN, alkyl-CO, dialkylcarbamoyl, alkoxy, (un) substituted Ph, 5-6 
membered heterocyclyl (oxy) , or PhO; R2 = H, halo, (alkoxy) alkyl, 
alkoxy-CO, trialkylsilyl, (un) substituted PhCO, PhO, or PhS; R3-R7 - 
independently H, halo, alkynyl, bicycloalkyl, CN, CHO, alkyl-CO, C02H, 
alkoxy-CO, (dialkyl ) carbamoyl , N02, OH, (halo) alkoxy, alkoxyalkoxy, 
alkylthio, alkyl-SO, alkyl-S02, trialkylsilyl, (un) substituted alkyl, 
alkenyl, cycloalkyl, PhCO, Ph, 3-6 membered heterocyclyl, amino, PhO, 5-6 
membered heterocyclyloxy, or PhS03; or R3-R7 = neighboring two of them 
form (un) substituted 3-6 membered cyclohydrocarbyl with the carbon atoms 
attached; m and n = independently 0 or 1] and salts or ester derivs. 
thereof are prepared For example, 3, 6-dichloropyridazine was coupled with 
2-methylphenol in the presence of K2C03 to give 6-chloro-3- (2- 
methylphenoxy) pyridazine (57%). The pyridazine obtained was treated with 
P0C13 and C12 to produce 4, 6-dichloro-3- (2-methylphenoxy) pyridazine (42%). 
The above compound was hydrolyzed by aqueous NaOH in 1,4-dioxane in the 

presence 

of Bu4NCl to afford 6-chloro-3- (2-methylphenoxy) -4-pyridazinol (II) (37%). 
I showed herbicidal activity, and are useful as herbicides. Formulations 
containing I as an active ingredient were also described. 
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AB The title compds . [I; R = (un) substituted Ph, (un) substituted C3-6 

cycloalkyl; Q = (un) substituted 5- or 6-membered saturated carbocyclic ring], 
especially benzoyl- and cycloalkyl-1, 3-cyclohexanediones useful as herbicides 



and plant growth regulators (no data) , were prepared by rearrangement of 
enol esters (II; Q, R as defined) in a (di)polar aprotic or aromatic 
hydrocarbon solvent in the presence of a moderate base and an azole 
instead of a cyanide catalyst. For example, stirring a mixture of 
2.31 g 1, 3-cyclohexanedione, 1.5 g K2C03 and 20 mL MeCN for 3 h at 
35% adding 1.5 g PhCOCl and stirring for 30 min, adding 2 g K2C03 
and 0.035 g 1, 2, 4-triazole and stirring the whole for 16 h at 25° 
gave 2-benzoyl-l, 3-cyclohexanedione in 90% yield. 
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AB The title compds. I (R,R1 = H, alkyl, alkoxycarbonyl, etc.; RRl = 0; R2 = 
halo, alkoxy, N02, etc.; R3, R4, R5 = H, halo, alkyl, alkoxy, 0CF3, CN, 
N02, haloalkyl, etc.; R6-R9 = H, alkyl, etc.) and I salts, are prepared as 
herbicides. The condensation of 1 , 3-cyclohexanedione with 
2 , 4-dichlorobenzoyl cyanide in CH2C12, in the presence of ZnC12 
and Et3N gave I (R = Rl = H, R2 = CI, R3 = 4-Cl, R4-R9 = H) . This compound, 
applied pre-emergence at 4.48 kg/ha, totally controlled green foxtail 
(Setaria viridis), water grass (Echinochloa crus-galli) , velvetleaf 
(Abutilon theophrasti) and other weeds. 
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